Biochemical evidence that high concentrations of the antidepressant amoxapine may cause inhibition of mitochondrial electron transport.
Overdosage with the antidepressant amoxapine causes metabolic acidosis and may lead to brain damage and death. To better understand the metabolic disturbances caused by amoxapine overdose, its effects on three simple systems were studied: growth of Saccharomyces cerevisiae, mitochondrial energy metabolism, and an electron transport system in microsomal membranes. Growth of yeast on all substrates except lactate was inhibited by amoxapine at 50-100 micrograms ml-1. Growth on lactate was observed at 200 micrograms ml-1 of amoxapine. In beef heart mitochondria, amoxapine at 100 micrograms ml-1 inhibited reactions involving large sections of the electron transport chain. Energy-linked reactions in submitochondrial particles were also inhibited. Electron microscopy showed some disruption of the mitochondrial internal structure by amoxapine and a change from orthodox to condensed conformation. Microsomal NADH-cytochrome b5 reductase was inhibited by amoxapine, but at higher amoxapine concentrations than mitochondrial reactions. The results suggest amoxapine disrupts reactions of membrane-associated enzyme complexes, and mitochondrial energy conservation may be one of the first systems affected. We speculate that lactic acid accumulation in patients with amoxapine overdose may be caused by loss of electron acceptor activity in tissues.